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Abstract 
It is necessary to supply food and manage water in Indonesia because of increasing population and climate 
variations. In this study, relationships between rice production and weather condition or water management are 
analyzed using GIS data in Cianjur, Indonesia. North area is more rice production than south area in Cianjur, and 
both areas are stable. But precipitation fluctuates each year. We research the relationship between total production 
and irrigation that include total irrigation, technical irrigation (TI) and rain-fed rice cultivation. 
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1. Introduction 106°42' ~ 107°25'E and the latitude is 6 °21 '~ 7°25'S. In 
In Indonesia about 18% of th e pop ulation is farmer , the study site, there are 17 vi llages in the northern area 
· and they have been suffering from their crucial conditions and 13 villages in the southern area. 
such as (1) considerable rice production decrease in the 
last 5 years due to m any unsuccessful program s and 
disasters (insect diseases, flood, etc) (2) change ofla nd 
use, fr om rice fie ld into o ther land use, i .e. settlement, 
industrial area s, t ourism (3) when rice price is low , 
farmers are not inte rested in the rice cultivation and they 
prefer to c ultivate other c ash cro ps. And now, t he 
population is growing year by year and it is predicted that 
the population in 2050 will be 1.3 times larger than that in 
2006. It has misgivings ab out the issues of food supply 
issues. In addition, this area has the rainy season and the 
dry season clearly, and when the climate change happens, 
the rice p roduction am ount will be als o a ffected. It is 
concerned that a downpour an d a lo ng-term water 
shortage may occur more frequently in the future and the 
food production will be influenced remarkably. Recently, 
in the period of 1997-1998 and 2 002-2003, the drought 
happened because of El N ifio, and it ha d a big influence 
on the production of rice. 
To resolve these problems, it is necessary to maintain an 
infrastructure to supply food and manage water resources. 
So in this study, rice production data in the study site was 
compared with elements of weather condition and water 
management in formation to und erstand the sp atial and 
the yearly fluctuation of rice in each year. 
2. Methodology 
2.1 Study site 
The study was carried out in the Cia njur dictrict, 
Indonesia (Fig. 1 ). The test site is located in the central 
part of West Java, where t he lo ngitude is 
Fig. 1 Cianjur, West Java, Indonesia 
2.2 Data sources 
The source of statistical data fr om 20 00 to 2006 was 
published by Cianjur Central Bureau of Statics. The data 
included the rice production, precipitation, total irrigation 
number and irrigation data having five different levels. 
Irrigation le vels are divided into Irr igasi T eknis 
( technical irrigation: TI), I rrigasi 1/2 T eknis, Irr igasi 
Seder-hana, Irrigasi Non-PU and Tadah H ujan (rain-fed 
cultivation). In this study, TI and rain-fed cultivation data 
were used to avoid the ambiguity. 
Because oflack of precipitation data of Cianjur in 2005, 
the data was substituted for observing in Cilacap where 
longitude is 109°21 'E and latitude is 7°73 'S . 
2.3 Procedure 
After developing the dataset of rice production, irrigation 
and precipitation, it was unified on ArcGIS. 
Based on it , relationships between total rice production 
and annual preci pitation, tota 1 pr oduction and total 
irrigation, a verage rice production a nd TI an d yearly 
change of number of farmers are analyzed. 
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3. Results and discussion 
The total rice production and precipitation from 2000 to 
2006 are shown in Fig.2. Average annual production of 
rice in Cianjur is 611,4591. It is stable except for 2003 and 
the rice pr oduction in northern area is higher than in the 
southern area. Precipitation changed evecy year and much 
decreased in 2003. The production of rice this year 
decreased by 100,000t compared with the annual average 
production. This shows that the rice production is affected 
not only by weather condition, and then other factors were 
compared with rice production. 
· Fig. 3 Rice total production and precipitation in Cianjur 
Table 1 shows the yearly change of number of farmers 
and ra in-fed cultivation. Number of farmers in 2006 
increased by 5 thousand c ompare with in 2000. And 
number of rain-fed cultivation increased. Number oft otal 
irrigation also increased. 
Table 1 Rice total production and number of farmers and 
rain-fed cultivation 
2001 2002 2003 2004 2005 
Rice total oductior(t) 659916 617886 493399 606971 582248 
Number of farmers 58585 58823 58819 61771 
Rain-fed cultivation 9714 10031 12415 12316 
The production increases a s the num her of irr igation 
increases. It shows tendency that the change greatly evecy 
year in the region having a lot of irrigation farmers(Fig.3). 
Average rice production great ly decreases since 2003. 
The ratio of technical irrigation s ystem against the total 
irrigation s ystem in nor them area of the test site was 
higher than that o f s outhem area. T otal rice production 
amount increases according to the num her of irrigation 
and higher the number of farmer using technical irrigation 
system is the bi gger cha nge of an nual pr oduction. 
However, a verage rice production pe r he ctor in three 
regions of the southern area, where technical irrigation 
system is lower than that in the northern area. More over, 
the number of rain-fed cultivation system in the sout hem 
area is higher than the northe m area. Only three regions 
adopt TI in southern area. Bu t in the northern area have 
more average rice production in the same pro portion of 
TI since 2003(Fig.4,5). 
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Fig. 2 Relationship between total irrigation and rice 
total production 
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Fig. 4 Rice average production map and proportion of water 
management (red: TI blue :rain-fed cultivation) 
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Fig. 5 Relationship between TI and rice average production 
These results show that ~e irrigation level different 
in each area and especially villages of southern area 
mainly adopt rain-fed cultivation and it is considered 
that they are susceptible to soil and weather factors .. 
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